DOCUMENT RESUME 



ED 063 755 



EM 009 930 



AUTHOR 

TITLE 



INSTITUTION 
SPONS ATSNCY 
PUB DATE 
NOTE 



Scholl, Paul 

A Pilot Study to Test the Effect of Visual Stimulus 
Presentation Strategies on Learning a Motor Skill. 
Final Report. 

Connecticut Univ., Storrs. School of Education. 
Connecticut storrs. 

Oct 69 

17p. 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



MF-S0.65 HC-$ 3.29 

Audiovisual Aids; Audiovisual Instruction; *lntermode 
Differences; Learning Activities; ♦Learning 
Modalities; Learning Processes; Pictorial Stimuli; 
♦Programed Instruction; ♦Visual Learning 
Minnesota Rate of Manipulation Test; MRMT; Multiple 
Image Presentation 



ABSTRACT 

A study was designed to determine if multiple* image 
(four frames at a time) presentations of stimulus material would 
provide a superior learning mode for students when c c spared to the 
usual single image linear presentation of the mater students who 
were learning to use audiovisual equipment in an au* :ated laboratory 
situation were subjects: each was randomly assigned to either the 
standard {one frame at a time) carrel or to the experimental (four 
frames at a time) carrel. All subjects were given subsections of the 
Minnesota Rate of Manipulation Test, viewed the learnis materials, 
and took a timed* practical operation criterion test, penults of 
analyses disclosed no significant differences between M e 
experimental and contra groups, although there were a number of 
factors which may have contributed to this: the inability o time 
learning or testing sequences to the second; the possibility of 
problems with older subjects; the simplicity of the task; the 
flexibility of the sequence required for task performance; and the 
possibility of using the four frame presentation in different, 
alternative ways. (SH) 
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A PILOT STUDY TO TEST THE EFFECT OF VISUAL STIMULUS PRESENTATION 
STRATEGIES ON LEARNING A MOTOR SKILL 

Paul Soholl 

This study was an experimental application of baaio researoh findings about 
learning strategies previously undertaken by the author* The earlier strategies 
study compared a single image strategy with multiple image strategies for pre- 
senting visual Btimuli. The experiment presented a concept attainment task and 
used Junior and Senior .''liege students as subjects* It indioeted that learning 
was significantly faster and occurred with fewer errors when images representing 
the concept were presented f our-at-a-t irne rather than sequentially one-at-a- 
time. The study reported here was an attempt to apply the multiple-image 
strategy of presenting visual stimuli to an operational learning environment* 

Multiple-image learning has been the concern of practicing educators at 
tne college level and within the military organizations. The U.S. Army Aviation ^ 

School, Fort Rucker, Alabama printed and distributed a manual, Multiple Screan ** 

Instruction in February 1964. While the contents of this manual were not speoific 
to the study, statements such as "Building block approach," "Increased student 
motivation," and "Progressive information presentation" were commonly used. These r 

statements emphasize the ability of the etauent to "make sense" of actual objects 
and the ability for transition without difficulty from one idea to another during 

in et ruction. 

\r important concept of multiple image presentation, it seems, is the ability 
to compare exemplars of ideas and things to be learned. Instructional strategists 
draw heavily upon the finding from Bruner's work with concept attainment which 
states that learning can be made easier by reducing cognitive strain (memory 
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requirement) needed for the solution of a problem* While Bruner used the descrip- 
tive technique to report his resear oh data in A Study of Thinking * the basic data 
related to reducing cognitive strain should apply equally to those factors which 
can be controlled by the instructor* It seems reasonable to hypothesise that the 
application of multiple-image presentation strategies in instruction or training 
should provide the most efficient learning style for most students* 

Problem and Design 

The problem chosen for this study involved learning the psychomotor skill of 
operating audiovisual hardware; specifically a 16mm motion picture projector* 

Students in Audiovisual Media classes at the University of Connecticut are taught, 
to operate AV equipment in an automated laboratory using principles of programmed 
instruction* Pictorial illustrations and written verbal directions are presented 
to students by 35mm slides in a linear sequence. This study was designed to try / 

to determine if multiple-image (four- M frames M -at-a-time) presentation of existing 
stimulus material would provide a superior learning mode for students when compared 

to the usual single image linear presentation of the material* The specific -V 

n' 

hypotheses tested weres 

(1) Four-at-a-time image presentations of the visual stimuli needed to 
ie»rn r psychomotor task will decrease the time to criterion when 
compared with one-at-a-time image presentations of the same stimuli, 
and 

(2) Four-at-a-t ime image presentations of the visual stimuli needed to 
learn a psychomotor task will decrease the number of errors made on 
the criterion test when compared with one-at-a-time image presenta- 
tions of the same stimuli. 

Procedure 

Existing carrels in the University of Connecticut School of Education Auto- 
mated Instruction Laboratory were used for this experiment. Two carrels are used 
to teacn the operation of the 16mm motion picture projector. One oarrel was 
modified for experimental purposes while the other carrel remained unchanged for 
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the control group. The single oarrel modification was lees expensive and oomplioated 
than establishing a separate experimental facility. In addition the regular labora- 
tory staff was able to monitor the instruction. This last factor however, as noted 
later, may have confounded the experimental results* 

Existing carrel programs require the student to work through a learning sequence 

by pushing a button to cycle a 35 mm slide projector whenever a new frame or bit of 

♦ 

the pictorial and verbal information is needed for the next learning step. One 
learning carrel was modified to present sequentially and four-at-a-time exactly 
tne same stimuli as presented in the existing program (see Figure 1, page 4 ). In 
the experimental carrel, instead of appearing one— at— a—' time, the stimuli appeared 
four-at-a-time. A given stimulus appeared in the following positions t lower right 
corner, then lower left, then upper right, and finally in the upper left corner of 
the screen as the student pushed the advance button (see Figure 2, page 5)* Size 
of the individual stimulus was held constant. 

Subjects were given both the placing and the turning subsections of the 
Minnesota hate of Manipulation Test hereafter referred to as MRMT. The test 
board and a subject taking the test are shown in Figure 3 (page 6 ). All testing 
was done by a graduate psychology student for consistency of application and 
scoring. 

The MRMT score is expressed as the number of seoonds required to complete the 
assigned task. The shortest time to completion (lowest score) indicates the 
greatest ability. Scores for the two sections were added to give a composite 
score for both subteBts within the MRMT. 

Student-subjects were randomly assigned to either the standard oarrel or the 
experimental carrel to equate the experimental and control groups. Upon entering 
the automated carrel, each subject was given a record sheet, shown in Appendix A. 

The necessary information was filled out by the subject and checked by the labora- 
tory assistant on duty. When the subject felt he had learned the task well enough 
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to pass a practical operation teBt, he told the assistant who then administered 
the criterion test. 

Each subject was given a two-minute sound motion picture and was asked to 
project the film and then rewind it properly. ThiB test was timed by the lab 
assistant and the time was recorded on the bottom of the lab information sheet , 
as well as whether the subject passed or failed the test and the number of minor 

4 

errors (errors not serious enough to oause a system malfunction) which occurred 
during the final examination. 

Data was also collected from the subject which indicated the number of hours 
of previous experience he had had on motion picture equipment or like items of 
equipment, number of times the laboratory visual program was viewed, and the 
amount of time needed for learning. This information was coded on data sheets 
for analysis. 

T-tests were applied to the data to test the significance of the results. 

Kesults 

The raw data for this experiment is presented in Appendix B. A t-test was 
performed on the means of the MRMT scores of the experimental and control groups 
(see Table 1). The t«= .6501 is not significant. This indicates the experimental 



TABLE 1 

T-Test for Kate of Manipulation Scores by Training Condition 



Training Condition 


N 


Mean 


S.D. 


t 


One-at-a-time 


31 


329.484 


27.918 


.6501* 


Four-at-a-t ime 


28 


335.071 


36.927 




*Not significant 
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and control groups had equal manual dexterity as measured by the M8MT. 

A t-teBt was performed on the means of the criterion test completion times 
of the experimental and control groups (see Table 2). The t - .5M0 is not 



TABLE 2 

T-Test for Timed Criterion Test by Training Condition 




♦Not significant 



significant. This means the first hypothesis which stated that the four-at-a- 
time image presentations of the visual etimuli needed to iearn a psychomotor 
task would decrease the time to criterion when compared with one-at-a-time image 

presentations of the same stimuli is untenable. 

A. t— test was performed on the mean number of errors made during criterion 
testing of the experimental and control groups (see Table 3). The t « *2553 is 



TABLE 3 

T-Test for Number of Errors Made Luring Criterion Testing 

by Training Condition 



Training Condition 


N 


Mean 


S.D. 


t 


One-at-a-time 


31 


.871 


1.360 


•2553* 


Poui-at-a-time 


28 


.786 


1.197 





♦Not significant 
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not significant. T’hiB mean® the seoond hypothesis which stated that the four-at-a- 
time image presentations of the visual, stimuli needed to learn a psyohomotor task 
would decrease the number of errors made on the oriterion test when oompared with 
one-at-a-time image presentations of the same stimuli is also untenable* 



Liscuesion 

A number of factors may have contributed to the laok of significant findings 
in this experiment* One factor was the inability to time both the learning and 
testing sequences to the seoond. Sxnoe this experiment was carried out under 
actual learning laboratory operating conditions, the assistant could not devote 
all his time to the test. Timing was reliably reported to the minute rather than 
to the second. Learning time was reoorded by the subjects themselves and it seems 
reasonable to suppose that the measure of unit accuracy was about five minutes. 
Subjects were not told that their criterion test score would be the time taken 
nor were they under any pressure as a result of olass directions to learn the 

assigned operation in the shortest time. 

Second, while watching the subjects learn, it appeared that the task had 
emotional overtones for a number of subjects, particularly females over forty 
years of age. Some of the subjects who were extremely concerned went through 
the program three times and took as long as one hour and fifteen minutes to com- 
plete the learning task. They were extremely concerned about their performance 
on the test, and were quite frightened of possible failure. 

Third, m scanning the data to get some idea of number of trials and time to 
criterion, the impression is that the learning task involved is rather simple for 
the population under consideration and not one that could be considered extremely 
difficult for an intelligent adult. This generally appears, except for the cases 



already noted, to to# a one-time learning taak with little eubject variability. 

Fourth, the fact wae reaffirmed, again by observing student-subject behavior, 
that the sequence required for performing thxe particular taek is not inflexible. 

It is quite possible to complete the task in different sequences. Admittedly the 
performance will not be as smooth as xf etnot adherence to the instructor ee- 
quenced pattern is followed* but the taek be completed to criterion. 

Fifth, observation indicated that a number of subjects used the fcur-at-a- 
time slides in different ways. It seemed inappropriate in a pilot study to 
require that all subjects use the slides in the same way « therefore, they were 
simply told that the slides would appear in sequence and that if they watched 
the image in the upper right quadrant they could anticipate the next images by 
looking in the lower left corner and lower right corner and review what they had 
previously been exposed to in the uppur left corner, home subjects would proceed 
to view the slides from upper left to lower right without advancing the projector. 
Upon completing the information in the lower right corner they would then cycle 
the equipment four tiroes to get four new images on the screen, and again work 
through the sequence from upper left to lower right. Some students would 
constantly cycle the projector one visual at a time and attend to only the image 
in the upper left corner or the lower right corner. 

'4ore experimentation needs to be done on the question of whether or not 
learner determined strategies are indeed better for the individual who chooses 
them than one prescribed for all subjects either by the instructor or by common 
practice . 

From the present experiment it must be noted that, given the task of learning 
how to operate the most complex piece of audiovisual equipment, the subjects as a 
group gained no significant advantage by viewing multiple- images as a communicator 



BITAI'W compared to eingle images presented serially. Thia doaa not aaan 
that a atrai agy which ia dtaignad specifically to be uaad with muitlpla image a 
would not ba auperior to a strata^ dtaignad for ainglt imago praaantatlon only* 
At th*» r^int it appears to bt an unfruitful method of rtataroh to explore 
theae matters further under actual learning laboratory operation* More complex 
tasks | tasks that have no particular emotional tone* and otrategiea that can be 
precisely controlled and accurately timed must be designed* 
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SAMPLE UECOHL SHEET 
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FILMED FhOM BEST AVAILABLE COPY IS 

. .* ; • 

not* to 

JTUJ&KTS US I NO THh AtTIOhUvTfcU £.}. UduhUT LABOKATGKY 

i 

1'. an stteaut to increase the ins true ?i .1 

the automated e#ulpnent learning laboratory, fcUr Audiovisual 
Cantar la presenting the notarial In tha tiro notion picture 
projector atatlona In different format#. Tharaforo wo 

’sssi ss5 s?*s^,« 

by elthor presentation. Dlraotlona for using tha MZliftk 
PICTURE LEARN IMP CARRELS ara aa rollew* t 

l. hacord tha tins you start using and tha tins youatop 
using tha oarral. taa tha apses provldad balow. You nay 
us© the wall clock In the room# 

:i. than you fool you are ready to 1 d enonatrata that 4’®“ 1 etn 
op» ruts tha projector without tha help of tha laboratory 
assistant or of the Instructional dlsgrana, notify «-•*« 
6 H 3 l:-tant bo he ean oheok you performance. You may taka this 
informal teat without taking the Instruction If you f®«l 
competent. You may taka the test over again If necessary 
!ii‘ter you hove spent come additional learning ,ime in the 

c^rr^le 

1. Return this fom to tho laboratory assistant oarh 
you leave tho laboratory. When you return 1 ? b ^ 9 S? py 

elv» 9 V 3 ure the a me motion picture station (cerrel 1 or ■) 
Which yo . used before ao you will always receive the same 

preeentation format* 

PLEASE FILL OUT the following information each time you use 
o:.e of the motion picture carrel e* 









s 



S,‘>* 



f€ ft’- 



* 

■"i 



' iff a 



\\ 



Name 



date. 



Hnw much experience, of any kind, ha/e you had with motion 
picture projectors?; hours 

Weqeu rn^im ~nn 

.; ow -nany tJjnea have you worked through the motion picture 
learning slidfc sequence? times 



Mi 



Carrel uset 



Time stopped 
Time started 



,r 
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RAW BATA 



Control Oroup 




Time to 

Criterion Errors 



Total 

MRMT 

m xr 





•JTUOIE N 
Hf-rsSLPR D 
PRUF M 
3CKA8K\rR 3 
PPPIJRP C 
•iJPTHA C 
PLUM L 
SUL I Sh M 
^ t ‘LL J 

TFR M 

r^rpiAULT C 
K-TAS^A T 
7 HO v SON 3 
*.3 A K h I G 
MATTESfcN w 
t c A f\ 0 N P 
TOLLMAN J 

pitfgoff V 

V ApFN A I fa M 
A L P F P I J 
GAL I FPAMU L 
RF GAM b 

hudock d 

GHANA/ U E 
DOPFX R 
wcpn f> 
GARVEY R 
MCCORMIC< M 
SPFNCEP H 
SULLIVAN N 
HARLOW M 



05 2 0^5 1 03 0 101 135 326 211 
00 2 O'* 5 1 05 0 184 134 318 2 1 1 
00 2 020 1 02 0 176 144 320 211 
00 2 075 1 04 1 198 153 351 211 
00 1 034 1 02 0 174 153 327 211 
00 1 060 1 05 0 169 147 316 2 1 1 
00 2 060 1 04 1 205 162 367 211 
00 1 040 1 04 0 188 143 331 211 
00 1 030 1 05 1 185 134 319 210 
00 1 017 1 03 0 169 148 317 210 
00 1 025 1 05 3 236 164 370 112 
03 1 037 1 03 0 172 132 304 1 1 - 
00 2 035 1 04 1 158 140 298 112 

00 2 045 1 04 0 165 139 304 113 

01 1 030 1 08 0 191 137 328 1 1 3 
01 3 045 1 05 1 232 162 394 1 1 3 
03 2 015 1 02 1 200 174 374 113 
06 0 023 1 05 6 183 138 321 1 1 3 
00 1 045 1 05 0 177 138 315 2 1 0 
00 1 030 1 07 2 199 146 345 2 1 0 
00 1 030 1 05 3 167 156 323 210 
00 2 020 1 05 1 177 156 333 2 1 0 
00 1 035 1 06 1 157 123 280 2 1 0 

00 0 23 1 05 2 197 138 335 2 1 0 

01 0 025 1 04 0 197 131 328 1 1 2 
00 2 030 1 04 0 174 135 309 112 
03 1 060 1 06 0 227 167 344 2 1 0 
00 3 060 1 06 3 185 129 314 110 
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HAW DATA 

Experimental Group 



I . W ? -S A 
VAPA r, Of?T o 
MCGINN P 
Ch*APF l. LA A 
G A I 5 1 f\ tJ 
V AGO B 

GPAP.V F 
■' A A N 
\ - |.o A T H 
V A OF 9 M E K R 
••• AOQM 5< I B 
L £a I 6 B 
k. F f T .'''ARY LOG 
A .? Z J f C H I p 
HFcS s 

/ I k 0 
i ’U.FY r> 
JANKOWSKI J 
-J H M I n S 
: • A T H :: V. S L 

n ftn r 
to I Ll. I AM SON 
NC F K. D 
RC KFR7 a F L T 
a hr-.S p Y H 

.CoHNt.V :> 

'sIC VP:. :i 



Time to 
Criterion 

NJT” 



Errors 



Total 

NRNT 



00 1 
00 3 
00 2 

0 A 2 

01 1 
00 1 
00 1 

03 1 
00 2 
00 1 

04 1 
00 1 
00 1 
00 1 

05 1 
0 3 1 

04 1 

03 2 
00 1 
02 3 

00 3 
00 1 
00 2 

01 1 

05 1 

04 1 
0C 3 
00 2 



033 1 
300 1 
150 1 
075 1 
035 1 
035 1 
030 1 
055 l 



1 

1 

1 

1 

1 

1 



040 
040 
025 
030 
050 
050 
025 1 
020 1 
055 1 
030 1 
025 1 
030 1 
045 1 



V 



04 
06 
09 
03 

05 
08 
03 

5 
05 
C 4 

03 
02 
09 

04 
02 



1 

2 

5 

0 

1 

2 

0 

2 

0 

0 

0 

0 

3 

0 

1 



04 1 
03 0 



05 

05 

02 

04 



0 

0 

0 

0 



040 1 
150 1 
020 1 
030 1 
045 1 
020 1 
030 1 



06 1 
07 l 
05 

05 

06 
04 
06 



177 
209 
189 

197 
173 
189 
165 
194 
200 
186 

178 

198 
206 
168 
205 
187 
208 
167 
176 
155 
189 
173 
203 
189 
234 

179 
158 

180 



162 

207 

144 
139 
135 
160 
135 
121 
164 

143 
122 

145 

144 
128 
189 

138 

139 
126 

145 
123 
150 
126 
183 
121 
172 
130 
127 
130 



Y7 

339 2 
416 1 
333 
336 
306 

349 
300 
315 
364 
329 

300 
343 

350 
296 
394 1 
325 1 
347 1 
393 1 
321 2 
278 2 
339 2 

301 2 
386 1 
310 2 
406 2 
309 1 
285 1 
•*10 1 



2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

-» 

t 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 



0 

2 

1 

3 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

2 

2 

3 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 




17 



